Although Trichoderma species have been considered soil inhabitants, based on in situ diversity studies using a taxonspecific metagenomic approach, Friedl & Druzhinina (2012) suggest that only a relatively small number are adapted to soil as a habitat. Properly selected strains interact with the plant by colonizing roots, establishing chemical communication and systemically altering the expression of numerous plant genes. Relatively recently, Trichoderma isolates have been identified as being able to act as endophytic plant symbionts. The strains become endophytic in roots, but the greatest changes in gene expression occur in shoots. These changes alter plant physiology and may result in the improvement of abiotic stress resistance, nitrogen fertilizer uptake, resistance to pathogens and photosynthetic efficiency. Typically, the net result of these effects is an increase in plant growth and productivity (see review by Hermosa et al., 2012) . A small secreted cysteine-rich protein, QID74, modifies root architecture to increase surface area (Samolski et al., 2012) , providing a suggestion for one of the mechanisms underlying the Trichoderma-root symbiosis. Therefore, regular use of Trichoderma spp. can help improve food security because of the reduced need to use pesticides and can provide an economic advantage for farmers. Several papers in this issue address the Trichoderma-plant interaction (Ryder et al., 2012; Brotman et al., 2012; Rubio et al., 2012) . The work of 30 years of strain improvement, as part of the history of utilization of Trichoderma in cellulose degradation for this purpose and for the production of heterologous proteins (see Peterson & Nevalainen, 2012; Saloheimo & Pakula, 2012) , is included in this issue. A series of studies has reported the use of high-throughput sequencing in gene expression analysis leading to the discovery of genes controlling asexual reproduction in response to different environmental cues (CarrerasVillaseñor et al., 2012) and of genes involved in the Trichoderma-host interaction. Lysis of the prey's cell wall is one of the key steps during mycoparasitism. The genome analysis of two mycoparasitic Trichoderma species, T. atroviride and T. virens, revealed an expanded arsenal of genes encoding enzymes potentially involved in cell wall hydrolysis. It has always been puzzling how Trichoderma differentiates between self and non-self fungal cell wall degradation. This key question is nicely addressed by . Mukherjee et al. (2012b) review the genes which determine the secondary metabolite repertoire of Trichoderma, including both useful and toxic compounds, known and novel. Polyketide synthases and non-ribosomal peptide synthases (NRPSs) define two major classes of secondary metabolites (Baker et al., 2012; Mukherjee et al., 2012a) . Peptaibols (made by NRPSs) belong to the antifungal arsenal of Trichoderma, and have now been found (Shi et al., 2012) to trigger apoptotic death of the host. Omann et al. (2012) present data in this issue about the involvement of G-protein coupled receptors in the signalling networks that control changes in gene expression. Conserved signalling pathways like this one may be critical to interactions in the soil, and the receptors, elusive until the genomes were available, provide new input to work aimed at unravelling the pathways. Other current research issues include the molecular cross-talk occurring between different mechanisms of plant disease resistance induced by the fungi and the influence of soil biotic factors on the ecology of Trichoderma biocontrol agents. Trichoderma inoculation or infection by Pseudomonas syringae has been shown to have significant effects on the transcriptome and metabolome of Arabidopsis (Brotman et al., 2012) and has been reported to affect the expression of chitinolytic enzyme-encoding genes in maize. In this issue, Matarese et al. (2012) present developments in strain selection, effectiveness and the mechanism of action of Trichoderma to control Fusarium head blight.
International meetings devoted to Trichoderma are held every 2 years; most recently a BARD (US-Israel Binational Research and Development Fund) workshop, 'Molecular mechanisms and applications of biocontrol in agriculture', was held at the Technion, Israel Institute of Technology, Haifa, Israel, in October 2010. The workshop took place shortly after the release of the sequenced genomes of T. atroviride and T. virens, which, together with T. reesei, gave novel insight into the evolution of mycoparasitism (Kubicek et al., 2011) . The Trichoderma workshop concluded with an open discussion which highlighted the importance of combining the actual knowledge, understanding and application of Trichoderma, including the identification of new opportunities for the exploitation of this organism's impressive genetic potential. This special issue brings together some of the advances presented at the workshop, other recent work from the Trichoderma research community and a collection of reviews that will hopefully stimulate new work on this fascinating group of fungi.
